THE    GYROSCOPE    AND    ITS    APPLICATIONS

121

The passive gyro as a stabiliser

In Fig. II. 35 a simple gyro is shown with which the action of the
stabiliser may be described. A spinning wheel or rotor is mounted on
an axle in bearings, the axle being normally vertical and the plane of the
rotor horizontal. The bearings are mounted in a casing supported on
athwartship gudgeon bearings, which are normally horizontal when the
ship is upright and are secured to the ship's hull by pedestals. From
this description it will be seen that the gyro rotor has freedom of the
spin axis, and also about the horizontal axis in the vertical plane. The
freedom about the fore-and-aft line of the ship is restricted by the ability

Fig. 11.36. In the Sperry gyro stabiliser a small but
sensitive control gyro controls precession of the stabilising
gyro by starting and stopping the precession motor in
circuit with which are electrically operated brakes on the
precession motor shaft. Irregular wave action is
continually opposed by stabilising torque exerted by the
stabilising gyro.

of the ship to roll. It is fundamental that when subjected to a couple-
around an axis at right angles to the spin axis such a gyroscope will
resist that couple, and that the degree of resistance will be proportional
to the velocity with which the gyro precesses about a third axis at right
angles to the other two axes. In this case the axis of precession is the
horizontal axis when a couple is exerted by rolling about the fore-and-aft
axis. For the moment let us assume that friction and inertia are non-
existent in the precessional axis, i.e., the athwartship gudgeon bearings.
Under such conditions the rate of precession about this axis would be
such that no movement of roll, about the fore-and-aft axis could take
place because the reaction about the same axis would exactly equal the
applied couple exerted by the tendency to roll. This situation would
continue until such time as the gyro had precessed through a quarter
of a circle and the plane of rotation had become coincident with the-
plane of the applied couple, when precession would cease together with,
all resistance to the applied couple.